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[Name of Document] Specification 
[Title of Invention] FEED SCREW DEVICE 

[Claims] 

[Claim 1] A feed screw device comprising a screw axis, a screw 
nut threadably engaging an outer peripliery of the screw axis, 
and a sealing member being disposed at both ends of the screw 
nut for sealing the gap opening between the screw nut and the 
screw axis, the improvement wherein the sealing member is made 
of a lubricant-containing polymer member, the 
lubricant-containing polymer member being formed with lubricant 
pool parts. 

[Detailed Description of the Invention] 

[0 0 0 1 1 

. [Technical Field to which the Invention Belongs] 

This invention relates to a feed screw device of a 
ball screw, square thread, etc. Particularly, this invention 
relates to a feed screw device that can automatically supply 
a lubricant over a long term. 

[0 0 0 2] 

[Prior Art] 

Known as a ball screw, a kind of conventional feed 
screw device, is a device wherein a space 4 between a screw 
axis 1 and a ball screw nut 2 threadably engaged into the screw 
axis 1 via a large number of balls 3 is filled with grease 
or lubricant oil, as shown in Figure 22. The ball screw is 




of seal type wherein an annular recess 5 is made in an end 
of the ball screw nut 2 and a sealing member 6 is fitted into 
the annular recess 5 to prevent powder dust, etc. / from entering 
the ball screw nut 2. 
[0 0 0 3] 

By the way, to lubricate such a conventional ball screw 
device, normally grease or lubricant is supplied from a grease 
nipple 7 attached to the ball screw nut 2 to a ball circulation 
passage for lubricating a rolling element. 
[0 0 0 4] 

However, particularly when the ball screw device 
adopting such a lubrication system directly using lubricant 
or grease is used in a high-temperature environment or in wood 
chips,, the filled lubricant or grease flows out to the outside, 
is exhausted fast, and must be again supplied repeatedly for 
a short term. This applicant filed the application relating 
to an oil-containing polymer lubrication ball screw to improve 
the point ( Japanese UtilityModelApplicationNo . Hei. 5-033341) • 
[0 0 0 51 

For the oil-containing polymer lubrication ball screw, 
a sealing member mounted on a ball screw nut is formed of 
lubricant-containing rubber or synthetic resin and the lubricant 
continuously exuding from the sealing member is automatically 
supplied to a rolling element lubrication passage of the ball 
screw nut. 
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[0 0 0 6] 

[Problems that the Invention is to Solve] 

However, with the ball screw, as the sealing member 
containing the lubricant runs with the ball screw nut while 
coming in contact with the screw axis, the lubricant exudes 
from the contact part for lubrication; lubricant supplied to 
a guide rail is easily absorbed particularly in an environment 
wherein foreign materials such as wood chips easily absorbing 
oil components, and the lubricant can also be absorbed from 
the lubricant-containing polymer member; resultantly, it is 
feared that a lubrication failure may be invited. 

[0 0 0 7] 

It is therefore an object of the invention to provide 
a long-life feed screw device, stable overr.a long term by 
automatically replenishing a sealing member with a lubricant 
for suppressing occurrence of a lubrication failure, 
[0 0 0 8] 

[Means for Solving the Problems] 

To the end, according to the invention, there is provided, 
in. a feed screw device comprising a screw axis, a screw nut 
threadably engaging an outer periphery of the screw axis, and 
a sealing member being disposed at both ends of the screw nut 
for sealing the gap opening between the screw nut and the screw 
axis, the improvement wherein the sealing member is made of 
a lubricant-containing polymer member, the 
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lubricant-containing polymer member being formed with lubricant 
pool parts. 
[0 0 0 9] 

According to invention, the lubricant-containing 
polymer member seals both the ends of the screw nut and shuts 
off the inside of the screw nut from the external atmosphere, 
whereby even in a bad environment of wood chips, etc., easily 
absorbing water and oil components in the external atmosphere, 
the inside of the screw nut is protected against the water, 
wood chips, etc., and the smooth lubrication effect can be 
maintained over a long time. 
[0 0 1 Q] 

As a lubricant exudes from the lubricant-containing 
polymer member and is consxamed, the lubricant-containing polymer 
member is replenished with anew lubricant sealed in the lubricant 
pool parts, whereby the lubricant exudes from the 
lubricant-containing polymer member over a. long time even in 
atmosphere wherein wood chips, etc., easily absorb the lubricant 
supplied to a guide rail, so that stable lubrication can be 
carried out for a long time. 
[0 01 1 ] 

If foreign materials such as wood chips are deposited 
on the lubricant-containing polymer member and the lubricant 
is absorbed from the portion, the lubricant-containing polymer 
member is replenished with a lubricant from the lubricant pool 
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parts, thus it is not feared that a lubrication failure will 
be invited. 
[0 0 12] 

For example, the product manufactured in the following 
manner can be used as the lubricant-containing polymer member: 

Any of paraffin family hydrocarbon oil such as poly a -olefin 
oil, naphthene family hydrocarbon oil, mineral oil,, ether oil 
such as dialkyl diphenyl ether oil, or ester oil such as phthalate 
ester or trimellitate ester is mixed as a lubricant with a 
polymer selected from the group consisting of polyolef in family 
polymers basically having the same chemical structure such 
as polyethylene, polypropylene, polybutylene, and 
polymethylpentane and the mixture is fused, then. poured into 
a predetermined mold. and cooled and fixed under pressure. . 
Various additive agents such as an antioxidant, a rust preventive, 
a wear inhibitor, a defoaming agent, and an extreme pressure 
agent may be previously added to the mixture. . • 

[0 0 13] 

Specifically, the lubricant pool parts formed in the 
sealing member may be lubricant pool holes made near the sealed 
face of the screw axis or a lubricant pool peripheral groove 
extending surrounding the screw axis. If an annular recess 
is made in the screw nut and the sealing member is fitted into 
the annular recess and the lubricant pool holes or the lubricant 
pool peripheral groove is closed on the inner peripheral surface 
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or bottom face of the recess, a lubricant filled in the lubricant 
pool holes or the lubricant pool peripheral groove can be sealed 
by a simple structure, 
[00141 

If the lubricant pool peripheral groove is formed/ 
the lubricant-containing polymer member is replenished 
uniformly with a new lubricant sealed in the lubricant pool 
peripheral groove, thus stable lubrication can be carried out 
for a long time. If a plurality of the lubricant pool holes 
are made in the circumferential direction surrounding the screw 
axiS/ the lubricant-containing polymer member is replenished 
uniformly with a new lubricant in the lubricant pool holes, 
thus stable lubrication can be carried out for a long time. 
[0015] 

If a reinforcing plate is disposed overlapping the 
lubricant-containing polymer member so as to shut off the 
lubricant-containing polymer member from the external 
atmosphere, it prevents wood chips, dust, etc., from coming . 
in contact with the lubricant-containing polymer member, so 
that, absorbing the lubricant in wood chips, dust, etc., from 
the portion can be prevented . If a reinforcing plate is disposed 
so that a compression force acts on the lubricant-containing 
polymer member, the liibricant-containing polymer member can 
be adjusted in hardness and insufficient strength by the 
reinforcing plate, and breakage, cracks, etc., of the 



- 6 - 



lubricant-containing polymer member can be prevented. Since 
the reinforcing plate is provided, a metal reinforcing plate 

(mandrel) need not be used; a problem of adhesion between the 
lubricant-containing polymer member containing a large amount 
of lubricant and the metal reinforcing plate need not be 
considered* 

[0 0 1 61 

When an annular recess is made in the screw nut and 
the lubricant-containing polymer member is fitted. into the 
recess, if a garter spring is inserted between the inner 
peripheral surface of the recess and the outer periphery of 
the lubricant-containing polymer member, the garter spring 
presses the lubricant-containing polymer member :in the radial 
direction of the screw axis at given pressure. Thus, if the 
face of the lubricant-containing polymer member coming in contact 
with the screw axis is worn because of long-term running, proper 
contact with. the screw axis can always be provided and stable 
lubrication can be carried out. 
[0 0 171 

Further, if the lubricant-containing polymer member 
is formed with communication holes from the lubricant pool 
parts (lubricant pool holes, lubricant pool peripheral groove) 
to the face coming in contact with the screw axis, the lubricant 
sealed in the lubricant pool parts flows out into the screw 
axis through the communication holes. Thus, an appropriate 



lubricant-containing polymer member is provided for a device 
requiring a large amount of lubricant. 

[0 0 18] 

[Embodiments] 

Referring now to the accompanying drawings, there are 
shown feed screw device of the invention. Members identical 
with or similar to those previously described in the prior 
art are denoted by the same reference numerals will not be 
discussed again. 
[0 0 191 

Figure 1 is a sectional view to show the. main part 
of a ball screw device according to the first embodiment of 
the invention to show a specific structure of a feed screw 
device; the embodiment is applied particularly to a seal-type 
ball screw. . / . . 
[0 0 2 0] 

In the embodiment/ a spiral thread groove lb. is formed 
in an outer peripheral surface la of a screw axis indicated 
by reference numeral 1 and a ball screw nut indicated by reference 
numeral 2 is formed in an inner peripheral surface 2a with 
a thread groove 2b corresponding to the thread groove lb. 
The ball screw nut 2 is threadably engaged into the screw axis 
1 with a large number of balls 3 disposed between the thread 
grooves lb and 2b. Although not shown, a ball circulation 
section for guiding the balls 3 into the thread grooves lb 
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and 2b and rolling and circulating the balls is formed in the 
thick barrel portion of the ball screw. 
[0 0 2 1] 

The ball screw nut 2 is formed in an end face with 
an annular recess 5 into which a lubricant-containing polymer 
member 10 is fitted. The lubricant-containing polymer member 
10 is an elastic member formed like a cylindrical shape and 
having a cut part 10a along the substantially axial direction, 
as shown in Figure 2, and contains a lubricant such as grease 
or mineral oil. 
[00 2 2] 

For example^ the product manufactured in the following 
manner can be used as the lubricant-containing polymer member 
10: Any of paraffin family hydrocarbon oil such as poly a 
-olefin oil/ naphthene family hydrocarbon oil, mineral oil, 
ether oil such as dialkyl diphenyl ether oil, or ester oil 
such as phthalate ester or trimellitate ester is mixed as a 
lubricant with a polymer selected fro ti the group consisting 
of polyolefin family polymers basically having the same chemical 
structure such as polyethylene, polypropylene, polybutylene 
and polymethylpentane and the mixture is fused, then poured 
into a predetermined mold and cooled and fixed under pressure. 
Various additive agents such as an antioxidant, a rust 
preventive, a wear inhibitor, a defoaming agent, and an extreme 
pressure agent may be previously added to the mixture. 
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[0 0 2 3] 

The lubricant-containing polymer member 10 formed like 
a cylindrical shape is formed on an inner peripheral surface 
with a projection stripe 10b fitted into the thread groove 
lb of the screw axis 1 and formed in one end face 10c with 
a plurality of lubricant pool holes lOd at positions distant 
from each other in the circxamf erential direction. 
[0 0 2 41 

The lubricant pool holes lOdare filled with a lubricant, 
an outer peripheral surface lOe of the lubricant-containing 
polymer member 10 is abutted against an inner peripheral surface 
5a of the recess 5 made in an end face of the ball screw nut 
2 and one end face . 10c of the lubricant-^containing polymer 
member 10 is abutted against a bottom face 5b of the recess 
5. In this state>- the projection stripe 10b is fitted, into 
the thread groove lb of the screw axis 1 whereby the 
lubricant-containing polymer member 10 is fitted into the recess 
5 as shown in Figure. 1, The ball screw nut 2 is. formed with 
a tapped hole extending diametrically inward from the outer 
peripheral surface and opened at the recess 5. As shown in 
Figure 1, a set screw 11 is screwed into the tapped hole. from, 
the outer peripheral surface side, whereby the 
lubricant-containing polymer member 10 is fixed to the ball 
screw nut 2 . 
[0 0 2 5] 
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Since the openings of the lubricant pool holes lOd 
are closed on the bottom face 5b of the recess 5 the lubricant 
in the lubricant pool holes lOd is sealed in the ball screw 
nut 2. The lubricant pool holes lOd correspond to lubricant 
pool parts of the invention. 
[0 0 2 6] 

According to the ball screw device of the structure, 
when the screw axis 1 makes relative rotation to the ball screw 
nut 2 the balls 3 in the ball screw nut 2 roll on a spiral 
space formed by the relative thread grooves la and 2a in the 
rotation direction of the screw axis 1 and circulate through 
a ball circulation passage (not shown) . As the balls 3 roll> 
the ball screw nut 2 is fed in the linear direction along the 
screw axis 1 When the ball screw nut 2 and the screw axis . 
1 make relative rotation, a lubricant exudes from the. 
lubricant-containing polymer member 10 fitted into the recess 
5 is. supplied to the thread groove lb of the screw axis 1 and 
uniformly covers the balls 3 rolling in the thread groove lb 
and the thread groove 2b of the ball screw nut. for stable 
lubrication. Therefore, if a lubricant is not supplied to 
the ball screw nut 2 from the outside, the ball screw can continue 
good running at low torque. 
[0 0 2 71 

The lubricant-containing polymer member 10 also 
functions as a sealing member for sealing the end of the ball 
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screw nut 2 and shuts off the inside of the ball screw nut 
2 from the external atmosphere. Thus, even in a bad environment 
of wood chips/ etc./ easily absorbing water and oil components 
in the external atmosphere, the inside of the ball screw nut. 
2 is protected against the water, wood chips, etc., and the 
smooth lubrication effect can be maintained over a long time. 
[0 0 2 8] 

7^ a Ixibricant exudes from the lubricant-containing 
polymer member 10 and is consumed, the lubricant-containing 
polymer member 10 is replenished with the lubricant sealed 
in the lubricant pool holes lOd, whereby the simple, structure . 
enables the lubricant to be sealed in the lubricant-containing 
polymer member 10 and the lubricant exudes from the 
liabricant-containing polymer member 10 over a long time . Thus, 
the balls 3 rolling in the thread groove lb and the thread 
groove 2b of the ball screw nut can be stably lubricated for 
a long time. 
[0 0 2 9] 

If foreign materials such as wood chips are deposited 
on the lubricant-containing polymer member 10 and absorb the 
lubricant, the lubricant-containing polymer member 10 is 
replenished with a lubricant from the lubricant pool holes 
lOd, thus it is not feared that a lubrication failure will 
be invited. 
10 0 3 0] 
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Figure 3 shows a modified example of the 
lubricant-containing polymer member 10 of the first embodiment 
shown in Figure 2 . 

Amodif led example liabricant-containing polymer member 
14 is also an elastic member formed like a cylindrical shape 
and having a cut part 14a along the siibstantially axial direction, 
and contains a lubricant such as grease or mineral oil by a 
molding method similar to that of the lubricant-containing 
polymer member 10. 
[0 0 3 1 1 

The lubricant-containing polymer member .14 is formed 
on an inner peripheral surface with a projection stripe 14b 
fitted. into the thread groove lb of the screw axis 1 and formed 
in one end face 14c with a lubricant pool peripheral groove 
14d continuous in the circumferential direction.; 
[0 0 3 2] 

The lubricant pool peripheral groove 14d is filled 
with a lubricant, an outer peripheral surface 14e of the 
lubricant-containing polymer member 14 is abutted against an 
inner peripheral surface 5a of the recess 5 made in an end 
face of the ball screw nut 2 and one end face 14c of the 
lubricant-containing polymer member 14 is abutted against a 
bottom face 5b of the recess 5 In this state, the projection 
stripe 14b is fitted into the thread groove lb of the screw 
axis 1 whereby the lubricant-containing polymer member 14 is 
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fitted into the recess 5. The lubricant-containing polymer 
member 14 is fixed to the ball screw nut 2 by the set screw 
11 shown in Figure 1. 
[0 0 3 3] 

Since the groove opening of the lubricant pool peripheral 
groove 14d made in the one end face 14c is closed on the bottom 
face 5b of the recess 5 the lubricant in the lubricant pool 
peripheral groove 14d is sealed in the ball screw nut 2 The 
lubricant pool peripheral groove 14d correspond to a lubricant 
pool part of the invention. 
[0 0 3 41 

The lubricant-containing polymer member 14 also 
functions as a sealing member for sealing the end of the ball 
screw nut 2 and shuts off the inside of the ball screw nut 
2 from the external atmosphere. Thus, even in a bad environment 
of wood chips, etc., easily absorbing water and oil components 
in the external atmosphere, the inside of . the ball screw, nut 
2 is protected against the water, wood chips, etc., and the 
smooth lubrication effect can be maintained over a long time. 
[00 3 5] 

As a lubricant exudes from the lubricant-containing 
polymer member 14 and is consumed, the lubricant-containing 
polymer member 14 is replenished with the lubricant sealed 
in the lubricant pool peripheral groove 14d, whereby the 
lubricant exudes from the lubricant-containing polymer member 
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14 over a long time. Thus, the balls 3 rolling in the thread 
groove lb and the thread groove 2b of the ball screw nut can 
be stably lubricated for a long time. 
[0 0 3 6] 

If foreign materials such as wood chips are deposited 
on the lubricant-containing polymer member 14 and absorb the 
lubricant/ the . lubricant-containing polymer member 14 is 
replenished with a liibricant from the lubricant pool peripheral 
groove 14d, thus it is not feared that a lubrication failure 
will be invited. 
[0 0 3 71 

Figures 4 and 5 are sectional views to show the main 
part of a ball screw according to a second embodiment of the 
invention. Components identical with those previously 
described with reference to Figures 1 to 3- in the first embodiment 
are denoted by the same reference numerals and will not be 
discussed again; . 
[0 0 3 8] 

In the embodiment/ a lubricant-containing polymer 
member 16 fitted into an annular recess 5 is ah elastic member 
formed like a cylindrical shape and having a cut part 16a along 
the substantially axial direction, as shown in Figure 5, and 
contains a lubricant such as grease or mineral oil as in the 
first embodiment. The lubricant-containing polymer member 
16 is formed on an inner peripheral surface with a projection 
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stripe 16b fitted into a thread groove lb of a screw axis 1 
and formed in an outer peripheral surface 16e with a plurality 
of lubricant pool holes 16d at positions distant from each 
other in the circxamf erential direction. 
[0 0 3 9] 

The lubricant pool holes 16dare filled with a lubricant, 
the outer peripheral surface 16e of the lubricant-containing 
polymer member 16 is abutted against an inner peripheral surface 
5a of the recess 5 made in a ball screw nut 2 and one end face 
16c of the lubricant-containing polymer member 16 is abutted 
against a bottom face 5b of the recess 5. In this state, the 
projection stripe 16b is fitted into the thread groove lb of 
the screw axis 1 whereby the lubricant-containing polymer member 
16 is fitted into the recess 5 as shown in Figure. 4. . Set screws 
11 are screwed into, tapped holes made toward the recess 5 of 
the ball screw nut 2 whereby the tips of the set screws 11 
are engaged into the lubricant pool holes 16d for fixing the 
lubricant-containing polymer member 16 to the ball screw nut 
2.. • 

[0 0 4 0] 

Since the openings of the lubricant pool holes 16d 
are closed on the inner peripheral surface 5a of the recess 
5 the lubricant in the lubricant pool holes 16d is sealed in 
the. ball screw nut 2. The lubricant pool holes 16d correspond 
to lubricant pool parts of the invention. 
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[0 04 1] 

According to the ball screw device of the structure, 
when the screw axis 1 makes relative rotation to the ball screw 
nut 2 the balls 3 in the ball screw nut 2 roll on a spiral 
space formed by the relative thread grooves la and 2a in the 
rotation direction of the screw axis 1 and circulate through 
a ball circulation passage (not shown) . As. the balls. 3 roll, 
the ball screw nut 2 is fed in the linear direction along the 
screw axis 1. When the ball screw nut 2 rotates, a lubricant 
exudes from the lubricant-containing polymer member 16 fitted 
into the recess 5 is supplied to the thread groove lb of the 
screw axis 1 and uniformly covers the balls 3 rolling in the 
thread groove lb and the thread groove 2b of the ball screw 
nut for stable lubrication. Therefore, If a lubricant is not 
supplied to the ball screw nut 2 from the outside, the ball 
screw can continue good running at low torque • 
[0 0 4 21 

The lubricant-containing polymer 16 also- functions 
as a sealing member for sealing the end of the ball screw nut 
2 and shuts off the inside of the ball screw nut 2 from the 
external atmosphere. Thus, even in a bad environment of water, 
wood chips, etc., in the external atmosphere, the inside of 
the ball screw nut 2 is protected against the water, wood chips, 
etc., and the smooth lubrication effect can be maintained over 
a long time. 



[0 04 31 

As a lubricant exudes from the lubricant-containing 
polymer member 16 and is consumed, the lubricant-containing 
polymer member 16 is replenished with the lubricant sealed 
in the lubricant pool holes 16d, whereby the lubricant exudes 
from the lubricant-containing polymer member .16 over a long 
time. Thus, the balls 3 rolling in the thread groove lb and 
the thread groove 2b of the ball screw nut can be stably lubricated 
for a. long time. 
[0 0 4 4] 

If foreign materials such as wood chips are deposited 
on the liabricant-containing polymer member 16 and absorb the 
lubricant, the lubricant-containing polymer member 16 is 
replenished with a lubricant from the lubricant pool holes 
16d, thus it. is not feared that a lubrication, failure will 
be invited. 
[004 5] 

Figure 6 shows a modified example of the' 
lubricant-containing polymer member 16 of the second embodiment 

shown in Figure 5. 

Amodif led example liibricant-containing polymer member ^ 
18 is also an elastic member formed like a cylindrical shape 
and having a cut part 18a along the substantially axial direction, 
and contains a lubricant such as grease or mineral oil by a 
molding method similar to that of the lubricant-containing 
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polymer member 16. 
[0 0 4 6] 

The lubricant-containing polymer member 18 is formed 
on an inner peripheral surface with a projection stripe 18b 
fitted into the thread groove lb of the screw axis 1 and formed 
in an outer peripheral surface 18e with a lubricant pool 
peripheral groove 18d continuous in the circumferential 
direction. 
[0 0 4 7] 

The lubricant pool peripheral groove 18d is filled 
with a lubricant, an outer peripheral surface 18e of the 
lubricant-containing polymer member 18 is abutted- against an 
inner peripheral surface- 5a of the recess 5 made in the ball 
screw nut 2 and one end face ,18c of the lubricant-containing 
polymer member 18 is abutted against a bottom face 5b of the. 
recess 5. In this state, the projection stripe 18b is fitted 
into the thread groove lb of the screw. axis 1 whereby the 
lubricant-containing polymer member 18 xs fitted into the recess 
5. A set screw 11 is screwed into the lubricant pool peripheral 
groove 18d for fixing the lubricant-containing polymer member 
18 to the ball screw nut 2. 
[0 0 4 8] 

Since the groove opening of the lubricant pool peripheral 
groove 18d made in the outer peripheral surface 18e of the 
lubricant-containing polymer member 18 is closed on the inner 
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peripheral surface 5a of the recess 5 the lubricant in the 
lubricant pool peripheral groove 18d is sealed in the ball 
screw nut 2 . The lubricant pool peripheral groove 18d correspond 
to a lubricant, pool part of the invention, 
[0 0 4 9] 

The lubricant-containing polymer iaember 18 also 
functions as a sealing member for sealing tlie end of the ball 
screw nut 2 and shuts off the inside of the ball screw nut 
2 from the external atmosphere. Thus, even in a bad environment 
of wood chipS/ etc./ easily absorbing water and oil components 
in the external atmosphere,, the inside of the ball screw nut 
2 is protected against the water, wood chips, etc., and the 
smooth lubrication effect can be maintained over a long time. 
[O 0 5 0] 

As a lubricant • exudes from the lubricant-containing 
polymer member 18 and is consumed, the lubricant-containing 
polymer member 18 . is replenished with the lubricant sealed 
in the lubricant pool holes 18d, whereby the simple structure 
enables the lubricant to be sealed in the lubricant-containing 
polymer member . 18 and the lubricant exudes from the 
lubricant-containing polymer member 14 over a long time. Thus, 
the balls 3 rolling in the thread groove lb and the thread 
groove 2b of the ball screw nut can be stably lubricated for 
a long time. 
[0 0 5 1 1 
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If foreign materials such as wood chips are deposited 
on the lubricant-containing polymer member 18 and absorb the 
lubricant, the lubricant-containing polymer member 18 is 
replenished with a lubricant from the lubricant pool holes 
18d/ thus it is not feared that a lubrication failure will 
be invited. 
[0 0 5 2] 

Figure 7 is a sectional view to show the main part 
of: a ball screw according to a third embodiment of the invention. 

Components identical with those previously, described with 
reference in the first embodiment are denoted by the same 
reference numerals and will not be discussed again. . 

[O 0 5 3] 

In the embodiment, a lubricant-containing polymer 
member 20 is fitted into an annular recess. 5. The 
lubricant-containing polymer member 20 has the same structure 
as the lubricant^containing polymer meiiiber 10 shown in Figure 
2 except that it is formed with a plurality, of lubricant pool 
holes 20d. filled with a lubricant in the circumferential 
direction of an opposed end face 20f . The right opening of . 
the lubricant-containing polymer member 20 (in Figure 7) is 
sealed by a reinforcing plate 22. 
[0 0 5 4] 

The reinforcing plate 22 is a disk member made of a 
material of a steel plate, hard rubber, plastic plate, etc.. 
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and formed with an insertion hole 22a for a screw axis 1 at 
the position of the center of axle. It has an outer peripheral 
diameter set slightly smaller than the outer peripheral diameter 
of the end face of a ball screw nut 2 and the insertion hole 
22a is set slightly larger than the outer diameter of the screw 
axis 1 . While pressing the lubricant-containing polymer member 
20 against a bottom face 5b of the recess 5 the reinforcing 
plate 22 is fixed to the ball screw nut 2 by set screws 24 
indicated by alternate long and short dash lines in Figure 
7. 

[0 0 5 51 

Since the openings of the lubricant pool holes 22d 
are closed on the reinforcing plate 22, the lubricant in. the 
lubricant pool holes 22d is sealed in the reinforcing plate 
22 integral with the ball screw nut 2. The Ixabricant pool 
holes 22d correspond to lubricant pool parts of the invention. 
[0 0 5 6] 

According to the ball screw device with the 
above-mentioned structure, as well as the other embodiments, 
a lubricant exudes from the lubricant-containing polymer member 
22 fitted into the recess 5 is supplied to the thread groove 
lb of the screw axis 1 and uniformly covers the balls 3 rolling 
in the thread groove lb and the thread groove 2b of the ball 
screw nut for stable lubrication. Therefore, if a lubricant 
is not supplied to the ball screw nut 2 from the outside, the 
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ball screw can continue good running at low torque. 
[0 0 5 7] 

As a lubricant exudes from the lubricant-containing 
polymer member 22 and is consumed^ the lubricant-containing 
polymer member 22 is replenished with the lubricant sealed 
in the lubricant pool holes 22d/ whereby the simple structure 
enables the lubricant to be sealed in the lubricant-containing 
polymer member 22 and the lubricant exudes from the 
lubricant-containing polymer member 22 over a long time • Thus, 
the balls 3 rolling in the thread groove, lb and the thread 
groove 2b of the ball screw nut can be stably lubricated for 
a. long time. 
[0 0 5 8] 

As the effect proper to the embodiment, the 
lubricant^containing polymer member 20 is shut off. from the 
external atmosphere by the reinforcing plate 22, so that wood 
chips, dust, etc., can be prevented from entering the 
lubricant-containing polymer member 20; it is not. fear.ed that 
the lubricant is absorbed into wood chips, dust, etc., from 
the portion. 
[0 0 5 9] 

Since the lubricant-containing polymer member 20 is 
held down by the reinforcing plate 22 from the opening of the . 
recess 5 (right in Figure 7), an adhesion problem need not 
be considered. The lubricant-containing polymer member 20 
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can be adjusted in hardness and insufficient strength by press 
pressure received from the reinforcing plate 22, thus breakage, 
cracks, etc., can be prevented from occurring. 
[0 0 6 0] 

Further, in the embodiment, if the lubricant sealed 
in the lubricant pool holes 22d becomes insufficient, the 
lubricant pool holes 22d can be easily replenished with a 
lubricant simply by loosening the set screws 24 and removing 
the reinforcing plate 22 from the ball screw nut 22. 
[0 0 6 1 1 

The embodiment uses the lubricant-containing polymer 
member 20 formed in the opposed end face 20f with a plurality 
of lubricant pool holes 20d. However, if a lubricant-containing 
polymer member 20 formed in the opposed end face 20f with a 
lubricant pool peripheral groove continuous in the . 
circumferential direction (member similar to the 
lubricant^containing polymer member 14 shown in Figure 3) is 
used, the function and effects similar t v» those of the embodiment 
can be provided. 
[0 0 6 2] 

Figure 8 is a sectional view to show the main part 
of a ball screw device according to a fourth embodiment of 
the invention. 

In the embodiment, the lubricant-containing polymer 
member 16 formed in the outer peripheral surface 16e with a 
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plurality of lubricant pool holes 16d shown in Figure 5 is 
fitted into an annular recess 5 and the right opening of the 
lubricant-containing polymer member 16 (in Figure 8) is sealed 
by a reinforcing plate 22. 
[0 0 6 3] 

According to the ball screw device with the 
above-mentioned structure, as well as the other embodiments, 
a lubricant exudes from the lubricant-containing polymer member 
16 fitted into the recess 5 is supplied to the thread groove 
lb of the screw axis 1 and uniformly covers the balls 3 rolling 
in the thread groove lb and the thread groove 2b of the ball 
screw nut for stable lubrication. Therefore, if a lubricant 
is not supplied to the ball screw nut 2 from the outside, the. 
ball screw can continue good running at. low torque.^ 
[00641 

As a lubricant exudes from the lubricant-containing 
polymer member 16 and is consumed, the lubricant-containing 
polymer member 16 is replenished with the lubricant sealed 
in the lubricant pool holes 16d, whereby the simple structure 
enables the lubricant to be sealed in the lubricant-containing 
polymer member 16 and the lubricant exudes from the 
lubricant-containing polymer member 16 over a long time. Thus, 
the balls 3 rolling in the thread groove lb and the thread 
groove 2b of the ball screw nut can be stably lubricated for 
a long time. 
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[0 0 6 51 

As the effect proper to the embodiment, the 
lubricant-containing polymer member 16 is shut off from the 
external atmosphere by the reinforcing plate 22, so that wood 
chips, dust/ etc., can be prevented from entering the 
lubricant-containing polymer member 16; it is not feared that 
the luiDricant is absorbed into wood chips, dust, etc., from 
the portion. 
[0 0 6 6 J 

Since the. lubricant-containing polymer member 16 is 
held down by the reinforcing plate 22 from the opening of the 
recess 5 (right in Figure 8), an adhesion problem need not 
be considered. The lubricant-containing polymer member 16 
can be adjusted in hardness and insufficient strength by press 
pressure received from the reinforcing plate 22, thus breakage, 
cracks, etc., can be prevented from occurring. 
[0 0 6 71 

The . embodiment uses the lubricant-containing, polymer 
member 16 formed in the outer peripheral surface 16e with a 
plurality of lubricant pool holes 16d. However, if the 
lubricant-containing polymer member 18 shown in Figure 6, namely, 
member formed in the outer peripheral surface 18e with the 
lubricant pool peripheral groove 18d is used, the function 
and effects similar to those of the embodiment can be provided. 
[0 0 6 8 1 
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Next, Figure 9 shows a fifth embodiment of the invention. 
Particularly/ Figure 9 shows a modified example of the third 
embodiment in Figure 7. 

That is, in this embodiment, the peripheral groove 20g 
is formed on the outer peripheral surface 20e of the 
lubricant-containing polymer member 20, and spring (garter 
spring) 26 is fitted into between the peripheral groove 20g 
and the inner peripheral surface 5a of the recess 5. 
[0 0 6 9] 

The embodiment with the above-mentioned structure can 
obtain the same effect as the other embodiments- Further, 
since the screw 26 pushes the lubricant-containing polymer 
member 20 to the screw groove lb of the screw axis 1 in the 
radial direction, at a given pressure, even if a projection 
stripe 22b of the lubricant-containing polymer member 20 wears, 
the suitable contact with the screw axis 1 can be maintained, 
and a good lubricant property and seal property can be obtained. 
[0 0 7 0] 

Lubricant-containing polymer members 28A,= 28B, 29C as 
shown in Figures 10 to 12 are formed with the peripheral groove 
28a, 28b, 28c on the peripheral surfaces lOe, 14e, 16e of the 
lubricant-containing polymer member 10, 14, 16 shown in Figures 
2, 3, 5 for fitting the screw 26 into between the recess 5 
and them. 
[0 0 7 1] 
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If the lubricant-containing polymer members 28A, 28B, 
29C provided with the peripheral groove 28a, 28b, 28c is used 
as the lubricant-containing polymer member of the fifth 
embodiment, this embodiment can obtain the same effect as the 
fifth embodiment. 
[0 0 7 2] 

Lubricant-containing polymer members 30A, 30B, and 
30C shown in Figures 13 to 15 are modified examples of the 
lubricant-containing polymer members 10, 14, and 16 shown in 
Figures 2 and 3 to 5. 
[0 0 7 3] 

The lubricant-containing polymer member 30A,- 30B, 30C 
is formed with microscopic communication holes 30a> 30b, 30c 
for communicating lubricant pool holes lOd and a projection 
stripe 10b, a lubricant pool peripheral . groove 14d and a 
projection stripe. 14b, lubricant pool holes 16d and a projection 
stripe 16b, Slit-like or small-hole-like outflow openings 
30al, 30bl, 30cl are made in the projection stripe 10b, .14b, 
16b. 

[0 0 7 4] 

Withaball screwusing the lubricant-containingpolymer 
member 30Aof the structure, a lubricant sealed in the lubricant 
pool holes lOd flows out directly into the outflow opening 
30al through the communication hole 30a. Thus, if much lubricant 
is required to provide stable lubrication, the 



- 28 - 



) 



lubricant-containing polymer member 30A becomes an optimum 
member. With another lubricant-containing polymer member 30B 

(30C) f a lubricant sealed in the lubricant pool peripheral 
groove 14d (lubricant pool holes 16d) flows out directly into 
the outflow opening SObl (SOcl) through the communication hole 
30b (30c) . Thus, similar effects to those of the 
lubricant-containing polymer member 3 OA can be provided. 

[0 0 7 5] 

Lubricant-containing polymer members 32A, 32B, and . 
32C shown in Figures 16 to 18 are modified examples of the 
lubricant-containing polymer members 28A, 28B, and 2 8C shown 
in Figures 10, 11 and 12. 
[0 0 7 6] 

The lubricant-containing polymer member 32A, 32B, 32C 
is formed with microscopic communication holes. 30a, 30b, 30c. 
for communicating lubricant pool holes lOd and a projection 
stripe 10b, a lubricant pool peripheral groove 14d and a : 
projection stripe 14b, lubricant pool hc\es 16d and a projection 
stripe 16b. Slit-like or small-hole-like outflow openings 
30al, 30bl, 30cl are made in the projection stripe 10b, 14b, 
16b. 
[0 0 7 7] 

According to the ball screw device with the 
above-mentioned lubricant-containing polymer member 32A, since 
the screw 26 inserted between the peripheral groove 28a and 
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the inner peripheral surface 5a of the recess 5 pushes to the 
screw groove lb of the screw axis 1 in the radial direction 
at a given pressure, the suitable contact with the screw axis 
1 can be maintained, and a good lubricant property and seal 
property can be obtained. If the much lubricant needs to get 
the stable lubricant, it can be a most suitable 
lubricant-containing polymer member 32A. The other 
liabricant-containing polymer member 32B, 32C also can be same 
effect, 
[0 0 7 8] 

Figure 19 shows a single axis actuator comprising the 
ball screw devices of the embodiments. The single axis actuator 
comprises a ball screw nut (not shown) in a slider 34 disposed 
for relative rotation via balls in a screw axis 1 having both 
ends supported for rotation. Reference numeral 36 is a ball 
circulation section for guiding a large nvimber of balls into 
. thread grooves of the screw axis 1 and the ball screw nut and 
circulating the balls. A lubricant-containing polymer member 
to which a reinforcing plate is attached, fixed by a set screw 
38 is disposed at position A outside the ball circulation section 
36. A lubricant-containing polymer member to which a 
reinforcing plate is attached is also disposed at position 
B facing position A with the slider 34 between. 
[0 0 7 9] 

Figures 20 and 21 show the lubricant-containing polymer 
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member 40 used with the single axis actuator. The 
lubricant-containing polymer member 40 is formedwith a lubricant 
pool peripheral groove 40a similar to that of the member, for 
example, shovm in Figure 3 and lubricant pool holes 40b similar 
to those of the member, for example, shovm in Figure 2 at positions 
distant from the lubricant pool peripheral groove 40a, The 
lubricant pool peripheral groove 40a and the lubricant pool 
holes 40b are filled with a liibricant. As the lubricant exudes 
from the lubricant-containing polymer member 40 and is consumed, 
the lubricant pool peripheral groove 40a and the lubricant 
pool holes 40b are replenished with a lubricant. 
[0 0 8 0] 

If the lubricant-containing polymer member 40 comprises 
the lubricant pool peripheral groove 40a and. the lubricant 
pool holes 40b as lubricant pool parts as described above > 
the invention can also produce the function and effects similar 
to those- of the . embodiments . 
[0 08 1] 

In the embodiments, we have discussed the ball^ screw 
devices, but the invention is not limited to.them; if the invention 
is applied to slide screw devices adopting angular screws, 
etc., similar function and effects can be provided. 
[0 0 8 2] 

[Effect of the Invention] 

As we have discussed, according to the feed screw device 

- 31 - 



) 



s 



of the invention, the lubricant-containing polymer member seals 
both the ends of the screw nut and shuts off the inside of 
the screw nut from the external atmosphere, so that even in 
a bad environment of wood chips, etc., easily absorbing water 
and oil components in the external atmosphere, the inside of 
the screw nut is protected against the water, wood chips, etc, , 
and the smooth lubrication effect can be maintained over a 
long time, 
[0 0 8 3] 

As a liabricant exudes from the lubricant-containing 
polymermember andis consiamed, the lubricant-containing polymer 
member is replenished with a new lubricant sealed in the lubricant 
pool parts, thus the lubricant exudes from the 
lubricant-containing polymer member over a long time and stable 
lubrication can be carried out for a long time, . 
[0 0 8 41 

Further, if foreign materials such as wood chips are 
deposited on the lubricant-containing polymer member and absorb 
the lubricant, the lubricant-containing polymer member is. 
replenished with a lubricant from the lubricant pool parts, 
thus it is not feared that a lubrication failure will be invited. 
[Brief Description of the Drawings] 
[Fig. 1] 

Figure 1 is a sectional view to show the main part 
of a ball screw device according to a first embodiment of the 
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invention; 
[Fig. 2] 

Figure 2 is a perspective view to show a 
lubricant-containing polymer member used in the f irst.embodiment 
of the invention of Figure 1; 
[Fig. 3] 

Figure 3 is a perspective view to show a modified example 
of the lubricant-containing polymer member shown in Figure 
2; 

[Fig. 4] 

Figure 4 is a sectional view to show the main part 
of a ball screw device according to a second embodiment of 
the. invention; 

[Fig. 5] . . 

. Figure 5 is a perspective view to show a. 
lubricant-containing polymer member used in the second 
embodiment of the. invention of Figure 4; 
[Fig. 6] 

Figure 6 is a perspective view to show a modified example 
of the lubricant-containing polymer member shown in Figure 
5; 

[Fig. 7] 

Figure 7 is a sectional view to show the main part 
of a ball screw device according to a third embodiment of the 
invention; 
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[Fig. 8] 

Figure 8 is a sectional view co show the main part 
of a ball screw device according to a fourth embodiment of 
the invention; 
[Fig. 9] 

Figure 9 is a sectional view to show the main part 
of a ball screw device according to a fifth embodiment of the 
invention; 
[Fig. 10] 

Figure 10 is a perspective view to show a 
lubricant-containingpolymermember usedin the fifth embodiment 
of the invention of Figure 9; 
[Fig. 11] 

Figure 11 is a perspective view to show a first modified 
example of the lubricant-containing polymer member shown in . 
Figure 10; 
[Fig. 12] 

Figure 12 is a perspective view to show a second modified 
example of the lubricant-containing polymer member shown in 
Figure 10; 
[Fig. 13] 

Figure 13 is an illustration to show a first modified 
example of a liibricant-containing polymer member formed with 
communication holes according to the invention; 
[Fig. 14] 
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Figure 14 is an illustration to show a second modified 
example of a lubricant-containing polymer member formed with 
communication holes according to the invention; 
[Fig. 15] 

Figure 15 is an illustration to show a third modified 
example of a lubricant-containing polymer member formed with 
communication holes according to the invention; 
[Fig. 16] 

Figure 16 is an illustration to show a fourth modified 
example of a lubricant-containing polymer member formed with 
communication holes according to the invention; 
[Fig. 17] 

Figure 17 is an illustration to show a fifth modified 
example of a lubricant-containing polymer member formed. with 
communication holes according to the invention; 
[Fig. 18] 

Figure 18 is an illustration to show a sixth modified 
example of a lubricant-containing polymer member formed. with 
communication holes according to the invention; 
[Fig. 19] 

Figure 19 is a perspective view to show application 
of the invention to a single axis actuator; 
[Fig. 20] 

Figure 20 is a front view to show a lubricant-containing 
polymer member used with the single axis actuator in Figure 
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[Fig. 21] 

Figure 21 is a sectional view taken on line C-C in 
Figure 20; and 
[Fig. 22] 

Figure 22 is a sectional view to show a conventional 
feed screw device. 

[Description of Reference Numerals and Signs] 

1 screw axis 
lb screw groove 

2 ball screw nut (screw nut) 
2b screw groove 

4 space between screw axis and ball screw nut 

5 recess 

10> 14> 16, 18,20, 28A, 28B, 28C, 30A, 30B, 30G, 32A, 32B, 32C, 40 

lublicant-containing polymer member (sealing member) 
lOd, 16d, 20d, 40b lubricant pool hole (Li±>ri cant, pool part) 
14d, 18d lubricant pool peripheral groove (lubricant pool part) 
26 spring 

30a, 30b, 30c communication hole 
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[Name of Document] 7\bstract of the Disclosure 

[Abstract] 

[Object] To provide a long-life feed screw device stable over 
a long term by automatically replenishing a sealing member 
with a lubricant for suppressing occurrence of a lubrication 
failure. 

[Solving Means] A feed screw device comprises a screw axis 
1, a screw nut 2 threadably engaging an outer periphery of 
the screw axis 1, and a sealing member being disposed at both 
ends of the screw nut 2 for sealing the gap opening between 
the screw nut 2 and the screw axis 1. The sealing member is 
made of a lubricant-containing polymer member 10. The 
lubrlcant^containing polymer member 10 is formed with lubricant 
pool holes lOd at a position near an outer peripheral surface 
la of the screw axis 1, the lubricant pool holes lOd being 
filled with a lubricant in a state they are surrounded with 
a recess 5 of the ball screw nut 2. 
[Selected Drawing] 
Fig. 1 
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1 screw axis 
lb screw groove 

2 ball screw nut 
2b screw groove 

3 ball 

5 recess 

10, 20,ltlubricant-containing polymer member 
lOd, \\o<k lubricant pool hole 

14d, 18d lubricant pool peripheral groove 

22 reinforcing plate 

26 spring (gas ter spring) 
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